EVI-1 modulates leukemogenic potential and apoptosis sensitivity in human acute lymphoblastic leukemia.
The transcriptional regulator ecotropic viral integration site-1 (EVI-1) has mainly been studied for its role in myeloid malignancies, in which high EVI-1 levels are associated with particularly aggressive disease. The role of EVI-1 in lymphoid cells, however, is largely unknown. Here we show that EVI-1 is indeed expressed in lymphoid malignancies such as acute lymphoblastic leukemia (ALL) and a subset of chronic lymphocytic leukemia. Expression data from pediatric ALL further suggest that high EVI-1 levels are associated with poor prognosis. Suppression of EVI-1 expression by RNA interference reduces cell growth and enhances apoptosis sensitivity in response to various stimuli in lymphoblastic leukemia cells. At the molecular level, EVI-1 modulates expression of several apoptosis-related genes (such as BCL2, BCL-x, XIAP, NOXA, PUMA, TRAIL-R1). Furthermore, EVI-1 knockdown strongly impairs in vivo engraftment of lymphoblastic leukemia cells upon transplantation in immune-permissive NOD/SCID/IL2Rγ(null) mice, conferring a survival benefit when compared with mice transplanted with control cells. Thus, our data show that EVI-1 is expressed not only in myeloid but also in lymphoid leukemias, and contributes to the leukemogenic potential and apoptosis resistance of ALL cells.